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Objectives Our objective was to prospectively evaluate the diagnostic performance of the high-speed dual-source computed
tomography scanner (DSCT), with an increased temporal resolution (83 ms), for the detection of significant coro-
nary lesions (50% lumen diameter reduction) in a clinically wide range of patients.
Background Cardiac motion artifacts may decrease coronary image quality with use of earlier computed tomography scan-
ners that have a limited temporal resolution.
Methods We prospectively studied 100 symptomatic patients (79 men, 21 women, mean age 61  11 years) with atypi-
cal (18%) or typical (55%) angina pectoris, or unstable coronary artery disease (27%) scheduled for conventional
coronary angiography. Mean scan time was 8.58  1.52 s. Mean heart rate was 68  11 beats/min. Quantita-
tive coronary angiography was used as the standard of reference. Irrespective of image quality or vessel size, all
segments were included for analysis.
Results Invasive coronary angiography demonstrated no significant disease in 23%, single-vessel disease in 31%, and
multivessel disease in 46% of patients; 1,489 coronary segments, containing 220 significant (14.8%) stenoses,
were available for analysis. Sensitivity, specificity, and positive and negative predictive values of DSCT coronary
angiography for the detection of significant lesions on a segment-by-segment analysis were 95% (95% confi-
dence interval [CI] 90 to 97), 95% (95% CI 93 to 96), 75% (95% CI 69 to 80), 99% (95% CI 98 to 99), respec-
tively, and on a patient-based analysis 99% (95% CI 92 to 100), 87% (95% CI 65 to 97), 96% (95% CI 89 to 99),
and 95% (95% CI 74 to 100), respectively.
Conclusions Noninvasive DSCT coronary angiography is highly sensitive to detect and to reliably rule out the presence of a
significant coronary stenosis in patients presenting with atypical or typical angina pectoris, or unstable coronary
artery disease. (J Am Coll Cardiol 2007;50:786–94) © 2007 by the American College of Cardiology Foundation
ublished by Elsevier Inc. doi:10.1016/j.jacc.2007.04.068(
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dor almost 50 years, invasive coronary angiography has been
he standard of reference for diagnosing coronary artery
isease. However, noninvasive coronary imaging with com-
uted tomography (CT) has rapidly emerged, and initial
xperience with 4-, 16-, and 64-slice CT coronary angiog-
aphy has been reported (1–13). Despite technical advances
n CT technology, a substantial number of coronary seg-
ents remain unevaluable due to presence of motion arti-
acts and a limited image resolution, which seriously ham-
ered clinical implementation of CT coronary angiography
4,14).
rom the *Department of Cardiology, Thoraxcenter, Rotterdam, the Netherlands;
nd the †Department of Radiology, Erasmus Medical Center, Rotterdam, the
etherlands.q
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007, accepted April 24, 2007.A newly introduced dual-source computed tomography
DSCT) system, with an improved temporal resolution of
3 ms independent of patient’s heart rate, allows for
canning of the coronaries without the use of prescan
eta-blockers. The pitch is adapted to the heart rate, and
can times are reduced at higher heart rates. Shorter scan
imes allow for reduction of radiation exposure to the
atient. We now report the diagnostic performance of
SCT coronary angiography to detect or rule out signifi-
ant coronary stenoses in the clinically relevant coronary tree
n 100 patients with a wide spectrum of symptomatic
oronary artery disease.
ethods
tudy population. After an initial 3-week test period
uring which scan protocols were optimized, we subse-
uently included during a 10-week period 111 symptomatic
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August 21, 2007:786–94 Noninvasive Coronary Imaging With Dual-Source CTatients with atypical angina, typical angina, and unstable
oronary artery disease (unstable angina or non–ST-
egment elevation myocardial infarction) scheduled for con-
entional coronary angiography (CCA). All CT examina-
ions were performed before CCA. Only patients in sinus
eart rhythm without previous history of percutaneous
oronary intervention or bypass surgery were included.
xcluded were 11 patients with known allergy to iodinated
ontrast material (n  1), impaired renal function (serum
reatinine 120 mol/l) (n  5), persistent arrhythmias (n
3), or logistic inability to perform a CT scan before CCA
n  2). Thus, the study population comprised 100 patients
79 men, 21 women, mean age 61  10.9 years; range 28 to
7 years). The institutional review board approved the
tudy, and all patients gave informed consent.
atient preparation. No oral or intravenous prescan beta-
lockers were administered before the scan.
can protocol and image reconstruction. All patients
ere scanned using a DSCT (Somatom Definition, Sie-
ens Medical Solutions, Forcheim, Germany). The system
ombines 2 arrays each consisting of an X-ray tube plus
etector (64 slices) mounted on a single gantry with an
ngular offset of 90° and a gantry rotation time of 330 ms.
ual source computed tomography permits spiral CT scan-
ing of the coronary arteries with an improved temporal
esolution of 83 ms using single-segment reconstruction (15).
In DSCT, radiation exposure has been reduced by the
pplication of an additional cardiac bowtie filter, a smaller
eld of vision of the second detector, and an increased pitch
n higher heart rates. All patients underwent a nonenhanced
T scan for calcium scoring before DSCT coronary angiog-
aphy. All patients received nitroglycerin (0.4 mg/dose)
ublingually just before scanning.
Calcium scoring scan parameters were a tube current of
4 mAs/rot (maximum), and full X-ray tube current was
iven during 50% to 70% of the RR interval. A single
ataset was reconstructed using electrocardiogram (ECG)
ating with a slice thickness of 3 mm and increment of 1.5
m using a medium convolution kernel (B35f) during 60%
f the RR interval.
Dual source computed tomography scanner angiographic
can parameters were number of slices/rotation 32  2 with
-flying focal spot for each detector, individual detector
idth 0.6 mm, rotation time 330 ms, tube voltage 120 kV.
itch values were adapted to heart rate after an estimation
ased on the last 10 heartbeats preceding the scan. Each
ube provided 412 mAs/rot (maximum), and full X-ray tube
urrent was given during 25% to 70% of the RR interval.
The volume of iodinated contrast material (Ultravist 370
gl/ml, Schering AG, Berlin, Germany) was adapted to the
can time. A contrast bolus (60 to 90 mgl) was injected in an
ntecubital vein at a flow rate of 5.5 ml/s followed by a
aline chaser of 40 ml at 5.5 ml/s. A bolus tracking
echnique was applied to synchronize the arrival of contrast
n the coronary arteries and the start of the scan. All CT
oronary angiography datasets were reconstructed with a mlice thickness of 0.75 mm and
ncrement of 0.4 mm using
edium-to-smooth convolution
ernel (B26f), resulting in a spa-
ial resolution of 0.6 mm to 0.7
m in-plane and 0.5 mm
hrough-plane (15).
The reconstruction algorithm
ses data from a single heart
eat, obtained during a quarter
-ray tube rotation by 2 separate
-ray tubes, resulting in a tem-
oral resolution of 83 ms. Images
ere reconstructed after a step-
ise pattern depending on patient’s heart rate during
canning. Initially, a single dataset was reconstructed during
he mid- to end-diastolic phase (350 ms before the next
-wave) in patients with low heart rates (60 beats/min),
uring both the mid- to end-diastolic phase and end-
ystolic phase (275 ms after the next R-wave) in patients
ith intermediate heart rates (60 to 80 beats/min), and
uring the end-systolic phase in patients with high heart
ates (80 beats/min). Image quality was assessed on a
er-segment level. In case of persistent coronary motion
rtifacts in patients with low and high heart rates, additional
atasets were reconstructed in end-systolic and mid- to
nd-diastolic phase, respectively. If necessary, multiple data-
ets of a single patient were used separately in order to obtain
ptimal image quality of all available coronary segments.
The effective dose for DSCT coronary angiography was
stimated based on Monte Carlo calculations (ImPACT,
ersion 0.99x, St. George’s Hospital, Tooting, London,
nited Kingdom).
uantitative coronary angiography (QCA). One experi-
nced cardiologist, unaware of the results of DSCT coro-
ary angiography, identified all available coronary segments
sing a 17-segment modified American Heart Association
lassification (16). All segments, irrespective of size, were
ncluded for comparison with DSCT coronary angiography,
xcept for segments distal to a total occlusion.
Segments were classified as normal (smooth parallel or
apering borders), as having nonsignificant disease (luminal
rregularities or 50% diameter stenosis), or as having
ignificant stenoses (50% diameter stenosis). Stenoses
ere evaluated in 2 orthogonal views, and classified as
ignificant if the mean lumen diameter reduction was 50%
sing a validated QCA algorithm (CAAS, Pie Medical,
aastricht, the Netherlands).
SCT image evaluation. One experienced observer, un-
ware of the results of CCA, calculated total calcium scores as
gatston scores, using validated software (Syngo MMWP
E20A, Siemens, Forcheim, Germany).
One observer evaluated image quality on a per-segment
evel and classified as good image quality (defined as absence
r presence of any image-degrading artifacts related to
Abbreviations
and Acronyms
CCA  conventional
coronary angiography
CI  confidence interval
CT  computed
tomography
DSCT  dual-source
computed tomography
scanner
QCA  quantitative
coronary angiographyotion, calcification, or noise, but evaluations possible with
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Noninvasive Coronary Imaging With Dual-Source CT August 21, 2007:786–94ood-to-moderate confidence), or poor (presence of image-
egrading artifacts and evaluation only possible with low
onfidence). Irrespective of image quality, all available coronary
egments (including poor image quality) were included for
omparison of DSCT with CCA.
Two experienced observers, unaware of the results of
CA, scored all DSCT coronary angiography datasets.
xial views and maximum intensity projections were used to
dentify coronary lesions. In addition, (curved) multiplanar
econstructions were used to classify coronary lesions into
ignificantly diseased or not. Interobserver disagreements
ere resolved by consensus in a joint session.
tatistical analysis. The diagnostic performance of DSCT
oronary angiography for the detection of significant lesions
n coronary arteries with QCA as the standard of reference
s presented as sensitivity, specificity, positive predictive
alue and negative predictive values, and positive and
egative likelihood ratios with the corresponding 95%
onfidence intervals (CIs). Comparison between DSCT
oronary angiography and QCA was performed on 3 levels:
egment-by-segment, vessel-by-vessel (no or any significant
tenosis per vessel), and patient-by-patient (no or any
ignificant stenosis per patient). An additional sensitivity
nalysis to detect significant stenoses was performed after
andom selection of a single segment per patient to explore
he effect of nesting. Inter- and intraobserver variability for
he detection of significant coronary artery stenosis was
alculated using  statistics. To determine the intraobserver
ariability, 1 observer evaluated 30 (33%, 30 of 100) CT
atasets twice with a time interval of 3 weeks.
esults
atient demographics are shown in Table 1. The mean
nterval between conventional and DSCT coronary angiog-
aphy was 4.0  4.8 days (range 0 to 17 days). All scans
ere performed without the use of oral or intravenous
eta-blockers.
Mean scan range was 11.9  1.1 cm (range 9.3 to 13.8
m). Mean CT acquisition time was 8.6  1.5 s (range 5.7
o 12.7 s). Pitch varied between 0.20 and 0.53. Mean heart
ate was 68  11 beats/min (range 44 to 107 beats/min).
he overall radiation exposure for CT coronary angiography
as estimated as 11.1 to 14.4 (men to women) mSv; 71
71%, 71 of 100) patients had long-term beta-blocker
edication. The estimated radiation exposure of DSCT
oronary angiography was 13.5 to 16.9 mSv (men to
omen) in low heart rates (mean 56 beats/min), 10.7 to
3.8 mSv (men to women) in moderate heart rates (mean 68
eats/min), and 8.3 to 9.6 mSv (men to women) in high
eart rates (mean 81 beats/min). In 5% (5 of 100) of
atients with a ventricular extrasystole and in 3% (3 of 100)
f patients with a premature atrial complex, ECG editing
as successful. tA single dataset for the assessment of significant stenoses
as used in 81%, 2 datasets in 16%, and 3 datasets in 3% of
atients in order to obtain optimal image quality on a
er-segment level.
Image quality was classified as good in 94% (1,400 of
,489) and poor in 6% (89 of 1,489) on a per-segment level.
easons for poor image quality were breathing motion
rtifacts (33%, 29 of 89), cardiac motion artifacts (14%, 12
f 89), severe calcifications (46%, 41 of 89), or low contrast-
o-noise (8%, 7 of 89).
iagnostic performance of DSCT coronary angiography.
he diagnostic accuracy of DSCT to detect significant
tenoses on a patient-, segment-, and vessel-based analysis is
etailed in Table 2. Typical examples are shown in Figures
and 2.
atient-by-patient analysis. Sixteen patients with either
n angiographically normal coronary angiogram (n  16) or
ith nonsignificant disease (n  4) were correctly identified
ith DSCT. Three patients were incorrectly classified as
aving single-vessel disease. One patient with significant
isease was incorrectly classified as having nonsignificant
isease with DSCT. Agreement between DSCT coronary
ngiography and QCA on a per-patient (no or any disease)
evel was good ( value 0.89). Agreement between both
echniques for classifying patients as having no, single-, or
ultivessel disease was very good ( value 0.85).
essel-by-vessel analysis. One significantly diseased left
nterior descending artery and 2 significantly diseased right
oronary arteries were incorrectly classified as nonsignifi-
antly diseased on the CT scan. Sensitivity for the detection
f significantly diseased left anterior descending coronary
rteries was 98%, for the right coronary arteries 96%, and for
atient Demographics (n  100)
Table 1 Patient Demographics (n  100)
Age, yrs (range) 61 11 (28–87)
Men, % 79
Women, % 21
Clinical presentation
Atypical angina, % 18
Typical angina, % 55
Unstable CAD, % 27
Risk factors
Hypertension, % 58
Hypercholesterolemia, % 55
Smoker, % 63
Diabetic mellitus, % 19
Family history of CAD, % 38
Obese (body mass index 30 kg/m2), % 65
Invasive coronary angiography
Absence of CAD, % 16
Nonsignificant disease, % 7
Single-vessel disease, % 31
Multivessel disease, % 46
AD coronary artery disease; Unstable CAD patients with unstable angina or non–ST-segment
levation myocardial infarction.he left main and circumflex coronary arteries 100%. Agree-
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er-vessel level was very good ( value 0.85).
egment-by-segment analysis. A total of 1,489 segments
hat were visualized with invasive coronary angiography
ere analyzed with DSCT coronary angiography. There
ere 12 (5.5%, 12 of 220) segments, which were incorrectly
lassified as having nonsignificant stenosis by DSCT, of
hich 3 segments demonstrated poor image quality due to
ardiac motion artifacts in 2 segments (mean heart rates 65
nd 78 beats/min) and due to severe calcifications in 1
egment. There were 69 (5.4%, 69 of 1,269) segments,
hich were incorrectly classified as having a significant
tenosis by DSCT, of which 19 segments demonstrated
oor image quality due to severe calcifications in 16 seg-
ents, a cardiac motion artifact in 1 segment (mean heart
ate 68 beats/min), a breathing artifact in 1 segment, and
ow contrast-to-noise in 1 segment.
Agreement between CT coronary angiography and QCA
n a per-segment level was very good ( value 0.81).
The  value of inter- and intraobserver variability for the
etection of a significant stenosis per segment was 0.83 and
.85, respectively.
Table 3 shows the diagnostic accuracy of DSCT to detect
ignificant coronary stenoses in patients with low (17 27),
ntermediate (198  96), and high (927  727) Agatston
alcium scores based on per-segment–based analysis.
Patients were divided into 3 groups based on the mean
eart rate during DSCT. There was no significant difference
n diagnostic accuracy on a segment-based analysis between
hese groups (Table 4).
In patients with low heart rates (mean 56.1 beats/min),
ptimal datasets reconstructed during the mid- to end-
iastolic phase were selected in 94% (31 of 33) of patients,
nd additional datasets during the end-systolic phase were
eeded in 6% (2 of 33) of patients. In patients with
ntermediate heart rates (mean 67.9 beats/min), optimal
atasets reconstructed during the mid- to end-diastolic
hase were selected in 74% (25 of 34) of patients, and
dditional datasets in the end-systolic phase were needed in
6% (9 of 34) of patients. In patients with high heart rates
mean 80.7 beats/min), optimal datasets reconstructed dur-
ng the end-systolic phase were selected in 91% (30 of 33) of
atients, and additional datasets in the mid- to end-diastolic
hase were needed in 9% (3 of 33) of patients.
Table 5 demonstrates the diagnostic accuracy of DSCT
o detect significant coronary stenoses in patients with
typical and typical angina, and unstable coronary artery
isease based on a segment-based analysis.
A sensitivity analysis was performed after random selec-
ion of a single segment per patient. The sensitivity was
alculated as 92% (12 of 13, 95% CI 87 to 96); specificity
as 94% (82 of 87, 95% CI 90 to 99); positive predictive
alue was 71% (12 of 17, 95% CI 62 to 80); and negative
redictive value was 99% (82 of 83, 95% CI 97 to 100). Di
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arlier studies using 4- and 16-slice CT scanners reported
oderate-to-good diagnostic accuracy to detect significant
esions (1–8,14), but the technique was seriously limited by
he presence of unevaluable segments that were, on average,
2% and 9% for the 4- and 16-slice CT, respectively (14). In
recent multicenter study using 16-slice CT scanners, the
ercentage of unevaluable coronary segments was 29% (4).
The development of 64-slice CT scanners involved a
ignificant improvement in image quality and robustness of
T coronary angiography; however, on average, 5% and in
ne report even 12% of segments were reported to be
nevaluable, and diagnostic accuracy was reduced at higher
eart rates (9,10,17,18).
The introduction of DSCT is another step forward. This
canner is equipped with 2 X-ray tubes (dual source) thereby
ignificantly reducing the temporal resolution to 83 ms
ndependent of heart rate, using single-segment reconstruc-
ion. In non-DSCT systems, multisegment algorithms are
sed to improve temporal resolution. However, this ap-
roach is very dependent on a regular heart rate. Minor
ariation in the time interval between consecutive heart
Figure 1 A Significant Lesion in the LAD
Volume-rendered dual source computed tomography scanner image (colored
image) and corresponding conventional angiography image of the right coro-
nary artery (RCA), left anterior descending artery (LAD), circumflex artery (CX),
intermediate branch (IM), diagonal branches (D1, D2) in a 57-year-old man with
stable angina and an equivocal bicycle test. Mean heart rate during scanning
was 78 beats/min. A significant lesion was found in the midpart of the LAD
(arrow) with detailed color inlay, curved multiplanar reconstruction (bottom
left), and maximum intensity projections image (bottom right). The proximal
part of the CX showed an occlusion (arrowhead).eats can result in interpolation artifacts and image blurring.urthermore, multisegment reconstruction algorithms re-
uire a lower pitch thus longer scan times, more contrast
aterial, and a higher radiation exposure. Multisegment
pproaches can also be applied in DSCT, resulting in a
ean temporal resolution of up to 40 to 60 ms at 0.33 s
antry rotation time. This approach is not recommended for
oronary angiography examinations, but may be useful for
dvanced functional evaluation (15).
With the DSCT scanner we were able to evaluate all
oronary segments irrespective of heart rate and image
uality. Despite the use of the high-speed DSCT scanner,
oor image quality due to cardiac motion artifacts was
bserved in 14% of the coronary segments. However, the
ncidence of poor image quality occurred independent of
eart rate, and good image quality could also be obtained in
igh heart rates.
We demonstrated that DSCT coronary angiography had
high diagnostic accuracy to detect significant coronary
esions on a per-segment-based level as compared with
CA. We selected a 50% diameter stenosis as the cutoff
riterion for significant coronary artery disease to allow
omparison with the majority of previous published reports
19). A segmental analysis is clinically useful in patients
eferred for coronary angiography to assess location (prox-
mal, mid, distal, right coronary artery, left anterior de-
cending artery, circumflex artery); severity (luminal nar-
owing 50%); and extent (1-, 2-, or 3-vessel disease) of
Figure 2 A High-Grade Stenosis in the Midpart of the RCA
Conventional angiography image and corresponding volume-rendered dual
source computed tomography scanner image (colored image) in a 68-year-old
man presenting with unstable coronary artery disease. Mean heart rate during
scanning was 66 beats/min. The arrow indicates a high-grade stenosis in the
midpart of the right coronary artery (RCA). The arrowheads in the curved multi-
planar reconstruction image (bottom) indicate cross sections proximal, within,
and distal from the occlusion.
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August 21, 2007:786–94 Noninvasive Coronary Imaging With Dual-Source CToronary artery disease, which determines the value of CT
canning as an alternative to invasive coronary angiography.
he patient-based diagnostic accuracy was high (96%), and
negative DSCT scan reliably ruled out the presence of a
ignificant coronary stenosis in patients with atypical and
ypical angina, and unstable coronary artery disease (Table
). These findings indicate that DSCT scanning is reliable
s a gatekeeper of invasive coronary angiography.
In patients with a positive CT scan showing a severe
70% diameter stenosis) lesion or a totally occluded vessel,
o further evaluation is necessary. However, a positive CT
can with an estimated lesion severity of around 50% has
imited value since it poorly discriminates functionally
ignificant lesions from the ones that are not hemodynam-
cally important (20). In this situation an additional func-
ional imaging test such as myocardial perfusion scintigra-
hy or stress echocardiography would be a logical step
efore referring the patient for an invasive angiogram and
ossible revascularization. In patients deemed necessary to
ndergo revascularization, direct referral to the cathlab may
e more logical with invasive assessment of the functional
elevance of a lesion using fractional flow reserve and
erformance of percutaneous coronary intervention in the
ame session.
Lastly, new developments in CT coronary angiography
re desirable for further improvement in clinical perfor-
ance. Increased gantry rotation speed can further improve
emporal resolution, but structural modifications will be
equired to account for a substantial increase in mechanical
orces on the gantry. An alternative concept is the use of
ultiple (2) X-ray sources and detectors within a single
antry, thereby obviating the need for an increased gantry
otation speed to improve temporal resolution. Further
mproved spatial resolution of less than 0.6 mm can be
chieved by the use of smaller detector rows. However, an
qual contrast-to-noise ratio requires an exponential in-
rease in X-ray power, which will result in an excessive
-ray radiation exposure. Thus, new detector technology is
eeded to further improve spatial resolution.
tudy limitations. Dual source computed tomography
canner coronary angiography should not be performed in
atients with significant renal dysfunction or contrast intol-
rance. This further restricts the use of CT coronary
ngiography to selected patients, which should be taken into
ccount when the technique is going to be applied in general
linical practice.
One advantage of DSCT is that patients with higher
eart rates do not require premedication with beta-blockers
ecause necessary treatment with beta-blockers before CT
canning hampers the CT throughput. The majority of
atients (73%) in our study population already received
ong-term beta-blocker treatment and, therefore, did not
enefit from an increased workflow. However, the use of
SCT in low or intermediate risk patient groups with
xpected lower use of chronic beta-blockers could be more
fficient in terms of diagnostic throughput. In
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Noninvasive Coronary Imaging With Dual-Source CT August 21, 2007:786–94The rather high radiation exposure with CT coronary
ngiography is of concern. In our study, the overall effective
ose for DSCT coronary angiography was estimated as 11.1
o 14.4 mSv (men/women), which is lower than the re-
orted effective dose in 64-slice CT angiography (15.2 to
1.4 mSv men/women) (21). The significant reduction of
ffective radiation dose (8.3 to 9.6 mSv men/women) in
igh (80 beats/min) heart rates as compared with low
60 beats/min) heart rates (13.5 to 16.9 mSv men/women)
an mainly be ascribed to an increased pitch and, therefore,
horter scan times in patients with high heart rates. How-
ver, compared with the effective dose in diagnostic coro-
ary angiography (3 to 10 mSv) (22), the effective dose in
SCT coronary angiography still remains relatively high.
In this initial experience with the DSCT scanner, we
elected a relatively wide pulsing window (25% to 70% of
he RR interval), which allows for reconstruction of datasets
uring both the mid- to end-diastolic phase and end-
ystolic phase to obtain optimal image quality. However,
here is a delicate balance between the width of the pulsing
indow and radiation exposure to the patient. Earlier
echnical feasibility studies demonstrated a significant re-
uction of the effective radiation dose by using a smaller
idth of the pulsing window (15). Further clinical studies
hould establish which pulsing window provides the optimal
alance between radiation exposure and image quality, and
he effect of a small pulsing window on diagnostic accuracy.
Persistent arrhythmias preclude accurate assessment with
SCT. For the purpose of this study, we excluded patients
ith persistent arrhythmias, which was also an exclusion
riteria in studies using 64-slice scanners. However, our
esults demonstrate that DSCT technology enables us to
can patients with minor heart rate irregularities, such as a
entricular extrasystole or a premature atrial complex by
utomatically switching off ECG pulsing during irregular
eartbeats. This enables the operator to perform ECG
diting to correct for minor heart rate irregularities.
Severe calcifications remain problematic. Calcifications
bscure the underlying lumen and preclude judgment of
oronary lumen integrity resulting in overestimation of the
everity of a coronary stenosis. This explains the observation
hat in 84% (16 of 19) of segments, which were incorrectly
lassified as having a significant stenosis by DSCT, severe
alcifications resulted in poor image quality. In patients with
igh (mean 927  727) Agatston scores, diagnostic accu-
acy was lower (91%) as compared with patient with low
mean 17  27) Agatston scores (98%) (Table 4).
Our study was performed in a selected population con-
isting of symptomatic patients who were referred for
onventional coronary angiography. This was evidenced by
he fact that our study population had a high prevalence of
oronary disease (77%, 77 of 100), and that a fairly large
opulation had multivessel disease (46%, 46 of 100). In this
opulation, DSCT coronary angiography performed well to
xcellent, but it remains to be demonstrated that such a highdiagnostic accuracy will be achieved in a symptomaticT
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August 21, 2007:786–94 Noninvasive Coronary Imaging With Dual-Source CTatient population with a low-to-intermediate prevalence of
isease or in a nonchest-pain population.
onclusions
ur study was performed in a high-risk population with a
ide range of symptoms who were referred for conventional
oronary angiography. Dual source computed tomography
canner coronary angiography demonstrated a high diag-
ostic accuracy for the detection or exclusion of significant
tenoses in patients with various heart rates without exclu-
ion of unevaluable segments. These results indicate that the
echnique may now be tested in a cohort with a low-to-
ntermediate pretest probability of coronary artery disease or
n patients with nonanginal chest pain to establish the role
f DSCT coronary angiography in the management of
atients with suspected coronary artery disease.
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